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Abstract of JP 20010S0210 (A) 

PROBLEM TO BE SOLVED; To fonn a fimi and durable color image by casting digital 
infonnatioii of a computer on an aluminum substrate by direct irradiation of laser, not using an 
analog negative film or the like as intermediaiy. SOLUTION: In this method for foxming an 
image, a wat«sr solution of at least one metal salt selected from Co, Ni, Fe, Cr, Cu, Mn, Ba, Mg, 
Zn, Ca, Zx, Ti and Sr is applied onto an aluminum substrate 2 having an anodized film 1 of a 
thickness 0.5-30 &mu m and is dried. Then, laser 4 is cast thereon directly so that an image 3 is 
formed. 
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[JP 2001-080210 A] 

* NOTICES* 

OPO and INPIT are not aresponsible for any damages causeei by the use of this 
tr^anslation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 . * * * * shows the word which can not be translated. 
3 -In tb.e drawings, any words axe not translated. 
CLAIMS 

[Claim 1] Co, nickel, Fe, Cr, Cu, Mn, Ba, Mg, 2n, Ca, Zr, An image formation method 
applying and drying solution of at least one metal salt chosen from Ti and Sr on an alxom mum 
substrate which has a 0,5-30-micrometer-thick anodic oxide film, and irradiating with laser 
directly from on the. 

[Claim 2] An aluminum substrate for laser image formation which obtained solution of at least 
one metal salt chosen from Co, nickel, Fe, Cr, Cu, Mn, Ba, Mg, Zn, Ca, Zx, Ti, and Sr by 
applying and drying on an aluminum substrate which has a O.S-30-micrometer-thick anodic 
oxide film. 

[Claim 3] A face plate obtained by the image formation method according to claim 1 . 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention without passing a negative film etc., when creating a 
face plate, the plotting board, a direction board (it collects above and a face plate is called), 
etc.. It is related with the aluminum substrate used for the metlnod and it which carry out laser 
radiation of the digital information of a computer to an aluminum substrate directly, and carry 
out image formation, and also the face plate obtained by that cause, 
[0002] 

[Description of the Prior Art] Although various raw materials, such as plastics besides metal, 
such as iron, copper, and brasSj are used as a raw material of the present nameplate, it is used 
that there are [ most ] classical textures that aluminura is light, and it is strong and easy to 
process it etc. The face plate which uses conventional aluminum as a substrate is 
manufactured vsdih combination, such as a photographic method, print processes, and the 
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processing method, and the complicated wet treatment which certainly U3es watea:, a solvent, 
or drugs is included in the process (for example, refer to U.S. Pat No. 2,766,11 9). Therefore, 
the actual condition is the process's having been complicated, and having needed skilled 
teclinique, and the user of the end Mmself not having manufactured in many cases, but having 
requested manufacture from a full-time lab. 

[0003] Then, when fonning a picture in an aluminum substrate, there are the following 

requests. 

* * Can't image foimation be made into dry processing? 

** Isn't there any method of processing at one process as much as possible? 

** Cant a picture be created by the computer two-plate which tises the digital information of a 

computer as it is, without passing the negative film of an analog? 

[0004] Then, to meet these requests, proposed the system which uses digital information of a 
computer as a face plate directly by perfect dry cleaning to the aluminum substrate so ihat it 
might be indicated to JP,11-78245,A, but. These are mainly the image formatitm of 
monochrome and it could not but depend for color image foimation on the same print 
processes as usual, the processing method, etc. 
[0005] 

[Problem(s) to be Solved by the Invention] Hierefore, the purpose of this invention carries out 
laser radiation of the digital information of a computer to an aluminum substrate directly, 
without passing the negative film of an analog, etc.. It is strong and is in providing the 
aluminum substrate for color image formation used for the method and it which foi-m a 
durable color picture, and the face plate obtained by that cause. 
[0006] 

[Means for Solving the Problem] The purpose of describing this invention above was attained 
by invention of following the ( 1 ) - (3 ). 

(1) Co, nickel, Fe, Or, Cu, Mn, Ba, Mg, Zn, Ca, An image formation mediod applying and 
drying solution of at least one metal salt chosen from Zr, Ti. and Sr on an aluminum subistrate 
which has a 0.5-30-micrometer-thick anodic oxide film, and irradiating with laser diioctly 
from on the. 

(2) An aluminum substrate for laser image formation which obtained solution of at least one 
metal salt chosen from Co, nickel, Fe, Cr, Cu, Mn, Ba, Mg, Zn, Ca, Zr, Ti, and Sr by applying 
and drying on an aluminum substrate which has a 0.5-30-micrometer-thick anodic oxide film. 

(3) A face plate obtained by an image formation method of the above (1). 

[0007] This invention gives an anodic oxide film of specific thickness to an aluminum 
substrate. On it Co, nickel, Fe, Cr, Cu, Mn, Ba, Mg, Zn, By applying and drying solution of at 



least one metal salt chosen from Ca, Zr, Ti, and Sr, and carrying out laser radiation to it 
directly with a commercial scanned type laser marker etc.. Said anodic oxide film 
(aluniinumsOs) and metal salt, such as Co and nickel, are the local thermal actions of laser, 
melting coagulation is carried out, and a color picture of the shape of a firm coat is formed. 
[0008] Although a mechanism whose image formation becomes possible by canying out laser 
radiation of the anodic oxide film of an aluminum substrate of this invention is not necessarily 
clear, A metal salt compound as an anodic oxide film and paints cairies out thermal melting 
arrival mainly with thermal energy, and laser is considered that a color picture, peculiar to the 
metal is formed, this is a field of ceramic art and is approximated to a cover coat applied on a 
biscuit being heated to 1000 ** - 1500 **, and a cover coat carrying out weld coloring on a 
biscuit. Water-soluble metal salt like chlorides, such as Go, nickel, Fe, Cr. and Cu, of a metal 
salt compound used by this invention is more preferred, and its coloring density is also high. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. Pure 
aluminium and an aluminum alloy plate are contained in the aluminum plate used for this 
invention. Various things can be used as an aluminum alloy, for example, metal, such as 
silicon, copper, manganese, magnesium, chromium, zinc, lead, bismuth, and nickel, and the 
alloy of aluminum are used. In addition, the impurity of the quantity of the grade which csin be 
disregarded may be contained. 

[0010] The aluminum plate used for this invention may cairy out the surface roughening 
process (translucence processing) of the surface. A desirable surface roughening process is a 
mechanical surface roughening process known well, and methods, such as wet slurry graining, 
sandblasting, and honing, can be used for it Silica, alumina, magnesia, iron oxide, etc. can be 
used as an abradant used at this time. The electrochemical-suiface-roughening method by 
alternating current electrolysis is also preferred. Usually, electrochemical-surface-roughoning 
processing can be perfoiroed in nitric acid or the solution of hydrochloric acid. Suitable 
electrolytic conditions are the cunrent density 1 - 50 A/dm^ and quantity of electricity of 100- 
10000 C/dml 

[0011] A good result can be obtained even if it combines a mechanical method and an 
electrochemical method. 

[0012] On an aluminum plate, an oxide film on anode is fomaed of anodizing. Anything.-? can 
be used if a porous membrane is formed as an electrolyte used for anodizing of an aluminum 
plate as anodizing. Generally sulftmc acid, phosphoric acid, oxalic acid, boric acid, chromic 
acid, sulfosalicylic acid, sulfophthalic acid, maleic acid, or those mixed acid is used. The 
concentration of those electrolytes is suitably decided by an electrolytic kind. 
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[0013] Since the processing condition of anodixation changes variously with the.elecirolyte to 
be used, it cannot generally specify, but generally, if a solution and solution temperature are in 
the 5-70 ** range one to 80% of the weight and cmrent density has the concentration of an 
electrolyte in 1 - 60 A/dm\ the voltage 1-lOOV, and the range for electrolysis time 10 seconds 
- 30 minutes, it i$ suitable. The thickness of the foraied anodic oxide fihn is 0.5 micrometer - 
30 micrometers^ and is 1 micrometer - 15 micrometers preferably. In 0.5 micrometer or less, it 
becomes difficult to form a picture, manufacture becomes difficult and expensive industrially 
in not less than 30 micrometers, and it is not practical. 

[0014] In this invention, it is directly iiradiated with the aluminum plate with which the 
anodic oxide film was formed with a laser marker, and a picture is fi>rmed. If generally 
marketed, it is usable in anyfliings, but the laser marker of a scanned type thing is preferred in 
respect of handling nature. Generally, although laser has a gas laser, liquid laser, and a solid- 
state laser according to the gestalt of a laser medium and applicable fields, such as processing, 
measurement, and medical application, have also spread, if image foimation is possible, any 
laser can be used as a laser marker used for this invention. In particular, the YAG laser of CO2 
laser of a gas laser and a solid-state laser, etc. are used preferably. 

[0015] In this invention, on the aluminum substrate which has a 0.5-30-micrometer-ihick 
anodic oxide fihn, Co, nickel, Fe, Cr, Cu, Mn, Ba, Mg, Zn, Ca, Zr, the solution of at least one 
metal salt chosen from Ti and Sr - it CoCl-2(ing) and preferably, A color picture peculiar to 
each metal sah is formed by applying the solution of NiCb and FeCb uniformly with a brush 
or a brush, or making it apply and dry with the coating method of dip coating, a roller coat, 
etc., and irradiating with laser directly from on the. 

[0016] The outline sectional view is shown in drawing i . On the aluminum substrate 2, the 
laser beam 4 mainly concerns, by thermal energy, in the laser irradiation part 3, the metal salt 
compound as the anodic oxide film 1 and paints carries out thermal melting arrival, iind a 
color picture peculiar to the metal is formed. The color picture covers a cover coat ar the 
biscuit looked at by ceramic art, and the color picture of a glossy very firm coat is obtained 
like what was calcinated. Generally it compares with the color picture given to a face plate by 
a photographic method, print processes, china-painting, etc.. and it is far strong and durable. 
[0017] 

[Example] Although an example explains this invention in detail below, this invention is not 
limited to the contents of this example. 

[001 8] To an aluminum substrate witla an example 1 thickness of 200 micrometers, wiih an 
oxalic acid electrolytic decomposition process. The plate which gave the anodic oxide film of 
about lO-micrometer thickness is uniforaily plastered with a C0CI2 solution with a brush or 



the brush 35.5%, After cairying out hot air drying at 50 **, by CO2 laser marker LSS-S005 
(lOW) (roade in Horiuchi Electrical machinery Factory) with the speed 100 and 40% of an 
output. As a result of carrying out laser radiation of the digital infbnnation from a personal 
computer directly, the color picture of cobalt blue (PANTONE279C) sharp on an anodic oxide 
film was obtained. Then, by washing with a hand or soft cloth underwater simply, excessive 
CoCl, which remained in the nonimage area does not have marks, either, and can be flushed. 
[0019]The color picture obtained here was stable also in heat or light while adhesion with an 
anodic oxide film was firm, and excelling in the practicality as a face plate was also checked. 
When it replaced with the CoCb. solution said 35.5% and 28.6%FeCl2 and a 4H 2O solution 
were used, the color picture of Uie yellow-brown color CPANTONE871C) was obtained. 
When 33.3%NiCl2 and a 6H 2O solution were used, the light blue color picture was obtained 
[0020] 

[Effect of the Invention] According to this invention, the following effects can be acquiied as 
compared with the prepaiation method of a fece plate, the plotting board, etc. which use 
conventional aluminum as a substrate. 

** The negative creation from the block copy and creation of the negative film from the 
digital information of a computer become unnecessary. 

** When creating a color picture, the printing plate firom a negative fihn needs to be created of 
print processes (for example, silk printing method), but in this invention, it is unnecessar>'. 
** In the Al Foto face plate (a trade name, the Fuji Photo Fihn Co., Ltd, make). Before 
replacing with print processes or the painting method by handwriting and carrying out sealing 
of a final process, when carrying out additional creation of the color picture after forming 
main black images, after carrying out additional creation of the color picture by the method by 
this invention, by carrying out sealing, Hie face plate excellent in the endurance containing a 
color picture can be completed. 
[Brief Description of the Drawings] 

rDrawing l]ft is an outline sectional view of the plate concerning an example. 
[Description of Notations] 

1 Anodic oxide film ^ ""-—"j^ ^ — 3 



2 Altiminuni substrate 

3 Laser irradiation part 

4 Laser beam 



